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ft flSTEACT OF T HE DISCLOSURE 

An endoscopic surgical instrument having a handle 
assembly, a body portion, and a tool mechanism in vhich a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided vhich is positioned 
out of the line of sight of the surgeon, so that the surgeon 
nay have an unobstructed view to the surgical site. The 
pivoting handle is provided with' a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SPRGICAT, INSTRPHENT 
Field of t he Invention 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through an elongated 
tubular body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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BACKGROUND OF THE INVENTION 

in the prior art, various endoscopic surgical 
instructs are disclosed which utilize generally complex, 
mechanisms for opening and closing handle — £ % 
members to facilitate use of the device at a surgica site. 
Many devices provide an intricate construction in which a 
linkage mechanism for opening and closing the ^ws retires 
numerous moving parts, while a sliding •""T^ 1 *^ 
provided between two extended rod members which 
th. linkage mechanism in response to movement of the handle 
ZlLs. in addition, pivoting or the handle in 
Zy cases causes an unwanted radial torguing 
rod which requires additional space to he Prided in the 
handle members to accommodate the radial movement. of the 

XOd - E „doscoplc devices presently in use include many 

devices having an i-erchangeable shaft as sembly an d ^ 
mechanism in which a common handle - b disadvantages 
of instruments. However, these devices s 
l0 in that the connecting- mechanist o^enti-s obs tructs the 
view of the surgeon, and the integrity of the device 
decreased due to loosening of the ^^'^ 
disadvantages are critical due to the fact ^ ts 
endoscopic surgical procedure requires Precision in 
2S Sth tolerances that are carefully ^ore^ As the 
connections wear, precision is sacrificed, and the 

usefulness of the tool is ' discloses a 

Greenberg, U.S. Patent No. 4,674,501 a 

sur gical instrument having a pair of ^ 
30 which are provided with a rotational indexing *no 

the shafts are allowed to rotate to position a cutting 



IS rod. 
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, at a specific angle to the handles. The shafts n top 

1 £ each other in response to opening and closin* o the 
han dle members to open and close the ,aw ^ 
cutting instrument. The housing is secured to s ** ti0nary 
S handle! such that the shaft assembly ^-^ ^ocKet 
indexing Jcnob. One shaft is secured in a ball 
Joint to a movable handle which facilitates the sliding 

Lgement of the movable shaft over a 
The handle assenbly is disengagable from the housing by 
,0 mean* of a screw, and the ball joint slides ou o the 
socket to remove the handles. This typo of 
"bjcct to the disadvantage disclosed above, 
integrity of the device is compromised due to the number 
moving /arts, as well as to the fact that the bal lend 
15 socket joint is en inherently loose connection which 

deteriorate during continued use. a clip 

Ger, U.S. Patent Ho. 4,913,152, discloses a clip 
applying device having a stationary handle and a 
handle to which an elongated shaft -^T^}" 
At the end of the shaft is a pair of reciprocating 3*w 
.embers which are operated in response to pivoting movement 
oC the handles. An inner shaft member Is attached to the 
pivoting handle, the shaft member ^"^"^ndle Is 
tube member which is attached to the ^7^ ^ well 
the rod member passes through the stat onary 
as through the outer tube at the location i i att ach d 
the stationary handle, radial movement of the rod i 
outer tube must be accounted for since the rod is attached 
to the stationary handle at a non-movable point, in 
Elation to thi.. t h . bu.hin* insid. the 
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\ stationary handle to accomodate the radial play in the rod 
member during opening and closing o£ the handles. 

Straub et al., U.S. Patent Ho. 4,590,936, 
discloses a microsurgical instrument having a complex gear 
5 mechanism for translating movement of the handles to an 

opening and closing movement of the jaw members. A helical 
slot is provided in a shaft member which allows a pin to 
move through the slot to move the jaw members. Furthermore, 
a ball and socket joint is provided in the movable handle to 
10 connect the mcvable handle to the inner rod. 

Bauer, U.S. Patent No. 4,128,099, discloses a 
forceps device having an attachment tor cauterization which 
conducts current through the outer tube to the jaw 
mechanism. A complex insulation system is provided to 
IS insulate the handle from the shaft, as well as to insulate 
the shaft itself. This device suffers the disadvantage that 
in order to insulate the handle, the rod member is secured 
to an insulating bushing, and a second rod is provided to 
the bushing to connect to the handle members. Furthermore. 
20 the connection point for the electrical connector is 

positioned in an area which will obstruct the view of the 
surgeon as he looXs down the device to a surgical site. 

The novel endoscopic surgical instrument pursuant 
to the present invention obviates the disadvantages 
2S encountered in the prior art and provides a precise 

instrument which is easy to manufacture and efficient to 
use, which eliminates many of the moving parts required by 
prior art devices. The instrument of the present invention 
incorporates many features which are of use to the surgeon 
30- during an operation, while it maintains a lightweight 

construction in an easy to handle device in which all the 
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features may be operated with one hand. Furthermore, the 
features ,re so positioned so as to provide a maxxmum line 
of sight for the surgeon without obstructing the view to the 
surgical site. 

The present invention provides a novel endoscopic 
surgical device which incorporates many features necessary 
for an endoscopic surgical procedure, and provides a 
lightweight and easy to use device which may be operated 
with one V :d. The device is simple to manufacture, and may 
incorporate any one of a series of jaw mechanisms for 
various surgical procedures. The device is a high P«^° n 
instrument in which many moving parts normally associated 
15 with such a device are eliminated, thus reducing instances 
of mechanical failure requiring expensive repair or ultimate 
destruction of the instrument. 

The endoscopic surgical instrument of the present 
invention essentially consists of a handle assembly, an 
elongated body assembly, and a tool mechanism attached at 
distal end of the body assembly remote from the handle 
assembly. The handle assembly includes a stationary handle 
and pivoting handle, whereby the body assembly is attached 
to the stationary handle assembly and extends therefrom.- 
23 The body assembly consists of an outer tubular member and an 
inner rod member which coaxially passes within the outer 
tubular member. The rod member is attached to the pivotxng 
handle, while the tube member is secured in a conventional 
manner to the stationary handle. Preferably, the outer tube 
is provided with a detent which cooperates with a boss on 
the interior of the stationary handle to loclc the outer tube 
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in place. As the pivoting handle moves, the rod member 
slidably reciprocates within the outer tube member. 

Attached' to a distal end of the body assembly is 
provided the tool mechanism which opens and closes in 
response to movement oC the pivoting handle in relation to 
the stationary handle. The tool mechanism may comprise a 
pair of jaw members wherein one or both jaw members open and 
close to perform various endoscopic surgical procedures. 
The jaw mechanism includes, but is not limited to, a scissor 
device, a dissecting device, a tissue gripping device, a 
• grasping device and the like. In a preferred embodiment, 
the jaw mechanism includes two elongated grasping jaws which 
include a plurality of teeth adapted to mesh and directly 
interfit. 

IS in one embodiment the jaw mechanism is secured to 

the outer tubular member by means of a transverse post 
member which serves as a. common pivot point about which both 
jaw members pivot. Each jaw member is provided with a 
camming portion which extends away from the pivot point, and 
consists of a cam slot which extends from the pivot point 
into the outer tube. The upper jaw is generally provided 
with a pair of spaced apart projections, each provided with 
a cam slot which transversely overlap each other. The lower 
jaw is also provided with a pair of extensions which are 
25 spaced apart a distance which is less than the space between 
the projections of the upper jaw member so that the lower 
projections pass between the upper projection,. The lower 
projections are also provided with transverse overlapping 
slots which are positioned at an angle to the upper cam 
30 slots. The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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, The inner rod member is provided with a bearing 

surface, which typically comprises a post member which 
passes through and is engaged within the cam slots of both 
jew members. As the pivoting handle is moved, the rod 
5 slides through the outer tube and causes the post member to 
bear on the camming slots to pivot the jaw members about the 
common pivot point to open the jaw members. Since the cam 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw members as the post 
10 rides through the slots. As the rod reciprocates, the D aw 
mechanism opens and closes. 

In order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle is 
provided with a pair of stop members which are positioned 
15 proximate the pivot point which secures the pivoting handle 
to the stationary handle, and about which the pivoting 
handle moves. The upper, or proximal stop member abuts a 
boss within the stationary handle to prevent the jaw 
mechanism from opening too wide, while a distal, or lower 
20 stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force to the jaw 
mechanism may be regulated during design and manufacture by 
the interengagement of the stop members on the pivoting 
2S handle with the bosses on the stationary handle. 

A novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
which the inner rod member is attached. As the handle 
pivots, the second pivot point rotates to allow the inner 
30 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 
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, present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long term use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 

S inner rod to result in a more compact and streamlined 
instrument. Furthermore, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown of the instrument at the 
connection between the pivoting handle and the movable inner 

lO rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention, a 
connection port is provided, preferably on the stationary 
15 handle on the side of the longitudinal axis opposite the 
finger grip portion. The connection port is positioned at 
an angle to the longitudinal axis, which is preferably less 
-nan 30' and in a preferred embodiment is approximately 9» 
to the longitudinal axis, and extends in a direction away 
20 from the body assembly. In this way, the surgeon's line of 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for the 
connection of a suitable jack member to be inserted into the 
device. Electrical connection between the port and the 
25 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The outer tube is 
provided with electrical insulation, .preferably heat shrink 
tubing, which extends a substantial portion of the length of 
the outer tube. In tnis embodiment, the handle is molded of 
30 plastic material to provide electrical insulation to the 
user. 
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I It is also contemplated that the electrical port 

connection nay be provided adjacent the finger grip of the 
stationary handle, so that the jack member extends 
downwardly away from the device to insure an unobstructed 
5 line of vision for the surgeon. In this case, a leaf spring 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable knob on the outer tubular member to 
10 allow the body assembly and the jaw mechanism to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
knob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
15 surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery. 
20 Preferably, the rotatable knob is secured to a 

bushing, which in turn is secured to th* outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary handle. This allows for incremental rotation 
25 of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical 
30 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portion having a generally triangular 
shape* 

In accordance with another aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and .a tissue 
gripping mechanism positioned at a distal end of the housing 
•assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 
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members having a generally triangular shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

In another aspect of. the present invention there is 
provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Vet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 
opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner slidable rod member which operates the jaws and 
the outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle and a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial deflection of the rod during longitudinal 
movement. 

Yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 



u 

2104423 

- 11a - 

jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ard a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanisn, 
electrocautery capabilities, and a rotatable pivot point for 
connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
by referring to the following detailed description of an 
illustrative embodiment of the endoscopic 
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1 surgical instrunent. taken in conjunction with the 
accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of an 
endoscopic surgical instrument in partial cutaway according 

S to the present invention; 

Fig. 2 illustrates an exploded perspective view of 
■ a handle of an endoscopic surgical instrument according to 

the present invention; 

Fig." 3 illustrates a side cutaway viev of an 
10 alternate embodiment of an endoscopic surgical instrunent 
according to the present invention; 

Fig. 4 illustrates a side cutaway view of a second 
alternate enbodinent of an endoscopic surgical instrunent 
according to the present invention; 

Fig. S illustrates a side cutaway view of a handle 
of a preferred enbodinent of an endoscopic surgical 
instrunent according to the present invention; 

Fig. 6A shows a top cutaway view of the tool 
nechanisn of an endoscopic surgical instrunent according to 

20 the present invention; 

Fig. 6B illustrates a side cutaway view of the 
tool nechanisn of Fig. «A of an endoscopic surgical 
instrunent according to the present invention; 

Fig. 7 illustrates an exploded perspective view of 
2S an alternate tool nechanisn of an endoscopic surgical 
instrunent according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
nenber of a dissector nechanisn for use with an endoscopic 
surgical instrunent according to the present invention; 
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. Fig. 8B illustrates a plan view of a bottom member 

of a dissector mechanism for use with an endoscopic surgical 
instrument according to the present invention; 

. Fig. 9 illustrates a partial cutaway side view of 

5 the dissector mechanism of Figs. 8A and SB 

end of an endoscopic surgical instrument according to the 

present invention; ..„„.- 
Fig. lOX illustrates a plan view of an upper 
B enber of a molded plastic grasper mechanism; 
10 Fig- 10B illustrates a plan view of a bottom 

aember of a molded plastic grasper mechanism; 

Fig. IOC illustrates a side view of a member of a 

qrasper mechanism; 

• Fig. XOD illustrates a plan view of an upper 

15 qrasper member constructed of metal; ^ tam 
Fig. 10E illustrates a plan view of a bottom 
member of a grasper mechanism constructed of 

Fig. 11A illustrates a side view of a housing 
B ember of an endoscopic surgical instrument according to the 

20 PrCS6nt ln 7£ L Z illustrates a top cutaway view along 
Unes A-A of^Fig. UA of a housing member of 
surgical instrument according to the 

Fig. 12A illustrates a side partial cutaway vie 
25 of a rotator Knob for use in an endoscopic surgical 

instrument of the present ^ tLo ^ e£ the rotata ble 

Fig. 12B illustrates a front view ot 

Jcnob of Fig. 12A; e «t«wav view 

Fig. 13A illustrates a side partial cutaway vie 

30 of a bushing member for use in an endoscopic surgical 

instrument according to the present invention; 
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Fig 

of Fig- "A'* 



»B Illustrates a front view of the bushing 

° f Fig - "ng. 14X illustrates a side view of a pivot 
hushing for use with an endoscopic surgical instrument 
according to the present invention; 

Fig. 14B illustrates a front view of the pivoc 

oushing of Fig. ^ nustrates a side vUu e£ an open 
sci s,or mechanism in accordance with the present invention 
wherein only one jaw member P^ots; 

Fig. 15B illustrates a side view or wi 
B echanis« of Fig. ISA in the closed position; ^ 

Fia. 15C illustrates a top view in cro 
« a . ~« Pivot pU - ™. -I— to »» - 
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grasper mechanism in accordance with the present 

Fig. IfC illustrates a cross-section view along 

section A-A of Fig. 19A. fl «soer 
Fig. 20 illustrates a side view of the grasper 
30 ae chanis» in accordance with the embodiment shown in Figs. 
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, 19A-C; Fig. 21 illustrates a plan view of the grasper 
mechanism shown in Fig. 20; 

Fig. 22 illustrates a perspective view or an 
endoscopic surgical instrument employing a grasping tool 
enaos p . . . ,,,„„ •,,„,„ tissue in accordance 

5 mechanism for grasping and holding lung tissue 

with the present invention; 

Fig. 23 illustrates an exploded perspective view 

of the grasping tool mechanism of Fig. 22; 

Fig. 24 illustrates a side plan view of the 
10 grasping tool mechanism of Fig. 22; and 

Figs. 25a and 25b illustrate a top plan view of 
the upper grasping member and a top plan view of the lower 
grasping member, respectively, of the grasping tool 
mechanism of Fig. 22. 

— r,— BESSBissiaa sz sag ™* o0 ™ E ^ 

Referring now in specific detaxl to the drawings, 
in which like reference numbers identify 

identical elements, Fig. 1 illustrates an embod ment of the 
20 endoscopic surgical instrument 10. In its 
the device comprises a handle assemb * » 
a stationary handle 14 and a pivoting handle 16 Extending 
rrom the handle assembly is a body portion 18 which 
comprises an outer tubular member 20 through which a 
25 llidable inner rod member 22 passes in coaxial r, . at ion hip. 
The outer tube 20 is secured to the *^Y. U 

uh ile the inner rod 22 ^^^^^^^ 
rotatable connection point 26. Handle is P 
point 24 to move in relation ^^J^L l8 is 
30 Attached at a distal end of the bo y p 

a tool mechanism 28, which essentially consists of a lower 
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, jaw member 30A and an upper jaw member 30B. The tool 

mechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision of linkage mechanism 34. Linkage 

S mechanism 34 will be described in greater detail below. 

in use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to 
the push or pull force at connection point 26. The function 

10 of connection point 26 will be described in greater detail 
below. 

As rod 22 slides' within tube 20. the linkage 
mechanism 34 is actuated to pivot jaw members 30A and 30B 
about pivot point 32 to open and close the members. Jaw 
IS members 30A and 30B may comprise scissors, dissecting jaws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 36B which 
20 cooperate with boss members 38A and 38B, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
25 stop 36A contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 38B to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 
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1 destruction of the' tool mechanism is greatly reduced or 
eliminated. 

Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment 10A of the endoscopic surgical 
5 instrument of the present invention. Instrument 10A is 
similar to instrument 10 except Cor the provision or an 
electrocautery connection to allow for cauterization of . 
tissue at the surgical site during the surgical procedure. 
Stationary handle 14 is provided with a connection port 42 
10 for the reception of an electrical jack member (not shown) 
for providing the necessary current to the tool. A leaf 
spring 44 electrically connects port .42 with outer tube 
nember 20 which carries the electric current to the tool 
mechanism at the surgical site. The leaf spring is provided 
15 with a connection member 46 at the port 42 and a connection 
member 48 at the outer tube. The connection members 
essentially rely on the resiliency of the material which 
comprises the leaf spring, but of course may be any 
conventional electrical connection. 
20 as the electrical charge is applied to the outer 

tube, it conducts along the outer tube to the tool 
B echanism, which in this instance is preferably a scissor 
device 50 or other tool mechanism such as cautery hooks, 
forceps, or the like. In order to protect the surgeon who 
25 is using the device from electrical shock, the handle is 
preferably constructed of a rigid plastic material which 
renders the device lightweight and electrically insulated. 

in order to prevent electrical shock during use, 
an insulation member 40 is provided on outer tube 20, the 
30 insulation member preferably consisting of heat shrink 
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, tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shock. 

While connection port 42 is shown as being 
attached to stationary handle 14 at the finger grip, it is 
5 also contemplated to position the connection port on top o£ 
the handle as shown and described below in relation to Fig. 
5. The positioning of the connection port in the present 
invention is such so as to provide the surgeon with an 
unobstructed line of sight down body member 18 to view the 
10 surgical site at the tool mechanism 28. 

Fig. 4 illustrates a preferred embodiment of the 
invention, in which the instrument 10B is provided with the 
electrocautery feature as well as having provisions for a 
rotatable body portion 18. As seen in Fig. 4, a slot S4 is 
15 provided in stationary handle member 14 which passes 

completely through the handle member. Positioned within the 
slot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 22 
is connected to pivoting handle 16 through the provision of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 reciprocated within tube 20, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
insure that rod 22 moves in a longitudinal direction only. 
This alleviates excessive torquing forces on rod member 22 
as well as unwanted excessive forces at the connection point 
30 26 to prevent damage to the handle or the inner rod member 
22. Another feature provided by this rotational bushing 
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member 58, is that by greatly reducing or eliminating radial 
novement of rod member 22, exact tolerances between the 
outer tube-20 and the inner rod member 22 may be maintained, 
so that less spacing is required and the instrument may be 
5 M de in a smaller size than conventional endoscopic 
instruments. In addition, by greatly reducing or 
eliminating the radial deflection, the precision 
instrument is greatly enhanced. The features 
bushing member 58 will be described in greater 
0 Turning now to Fig. 5, stationary handle 14 A and 

pivoting handle liX are illustrated having the 

^ * *a± <ub Fia. 5 shows handle memeer 
a locking mechanism 64 A and 64B. Fig. enbodiBent 
14A in a side cutaway view, and is the P" £erre * 
of the present invention. As clearly seen in this view, 
,5 handle member 14A and handle member ISA ^ 

pivot point 24 so that during opening and *£^" m 
handle assembly, proximal stop member 36A <= ont » 
to limit rotation of pivoting handle 16A away from 
stationary handle 14A. "hen the handles are moved towards 
20 each other, stop member 36B contacts boss £ 
limit rotation in that direction, tockxng mechanism 64A 
<«■ may be utilized to position the handles ^;« io « S oC 
locations during the opening and closing procedure which of 
oourse allows for the ^^^J^^ 

accepts the rotatable Xnob 52. In addition a polygonal 
shaped boss structure 57 is provided in the handle which 
will accept the corresponding polygonal shape of bushing 
30 .ember 56 when the instrument is « BSt ™; te *' ™* £or 
cooperation between structure 57 and busing 56 allows 
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to the number or faces on the polygonal 

hushing 56. Preferably, each structure has M faces 

. i„ addition, Fig. 5 illustrates the P" £ °" e * 
nation of the electrical port 60, that ^'^J^ 
handle member 14 A positioned at an 
, axis of the instrument fomed by the ^/~*^, 0 ?^ 
60 is preferably positioned at an angle of less than 30 to 
Le longitudinal axis, and in its most optimal Position, is 
positioned at to the longitudinal axis. This affords the 
'surgeon a clear line of sight down the ^l^^*"^' 
5 the instrument to view the procedure at the -rgical 

Port 60 accepts an electrical jacK member through hole 61 
and an electrical connection is made through the provision 
of a leaf spring member held in trade 62 which connee S the 
Sack (not shown) with the outer tube member as seen at 63. 
20 Figs. 6* and 6B illustrate the tool mechanism 

which consists of, for example, a scissor U<**"^ 
including scissor blades 72 and 74. In this embodiment, a 
housing member 66 is attached to outer tube 20, and the tool 
mechanism is attached to housing member 66. Housing member 
25 66 is shown in detail in Figs. 1XA and 1 IB, n which a 

radial hole 67 is provided to accept pivot pin 68 to allow 
the tool mechanism to pivot about pin 68 during opening and 
closing. Housing member 66 is provided with a 
.Xot 70 which allows the jaw members which comprise the tool 
30 mechanism to open and close, as best seen in Figs, lift 
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As also shown in Fig. 6A, stiffening members 75 
aay be provided on scissor blades 72 and 7. which reinforce 
the blades and add strength to the blades "Iffenxng 
members 7S allow for a very thin construction for blades 72 
5 and 74, particularly at the distal end 77. Stiffening 

member 75 may comprise a detent or outwardly punched region 
whose addition to blades 72 and 7, bias the blades towards 
each other to enhance the shearing function of the blades. 
As the blades are made thinner, the resiliency of the blade 

0 serial, preferably *~ ^'J^ ^ f e nlng 
natal, tends to decrease, and the pro^sion or 
members 75 urges the blades 72 and 74 toward each other to 
B aintain the efficiency of the cutting action. It is also 
contemplated that stiffening members 75 may comprise a built 
,S up region of material, or a layer of material fastened to 
the blades by adhesives, solder, or the like. 

• as best seen in Fig. 68, scissor blades 72 and 74 
are shown in the open position whereby the handle me^ 
(not shown) are in the open position, i.e., pi o 
20 16 is moved away from stationary handle 14. 

As the handles move, inner rod member 22 slides 
through outer tube 20 towards *aw -chanism 23 As seen 
Fig. 6B, scissor blades 72 and 74 are provided with ca» 
slots 76 and 78, which slots accept a bearing 
25 is attached to inner rod 22. As rod 22 moves ^ ^ 
SO slides within cam slots 76 and 78 to pivot blades 72 
74 about stationary pivot pin 68 to open and close the 
blades. When the blades open, the tail end of the blades 
Pass through slot 70 in housing member 66 to allow the 
30 blades to open. 
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When handle members 14 and 16 are drawn toward 
each other, inner red 22 slides away fro* the jaw mechanise 
and draws bearing post 80 towards the handle £ 
this occurs, bearing post 80 slides in cam slots 76 and 78 
to draw the blades closed. 

Turning to Fig. 7, Fig. 7 illustrates an exploded 
perspective view of a dissector device which may comprise 
tool mechanism 28. In this embodiment, outer tube 20 is 
provided with a slot 21 which allows for the opening and 
closing of the dissector members. In this embodiment, 
housing member 66 is eliminated. 

The dissector members 82 and 84 are provided with 
a cam slot arrangement similar to the device illustrated in 
Fig. 6B. cam slot 86 is provided on upper dissector member 
,5 82, and cam slot 88 is provided on lower dissector member 
84. in this embodiment, inner rod 22 is positioned within 
outer tube 20, while dissector members 82 and 84 are 
pivotably secured to outer tube 20 by means of pivot p»n 68 
which passes through hole 63 in tube 20. Rod 22 
to the cam slot arrangement through the provision of bearing 
post member 90. As rod meober 22 is slid forward within 
tube 20, bearing post 90 slides in cam slots 86 and 88 to 
pivot the dissector members about pivot point 68 to open the 
members, and when the rod member 22 is slid away from the 
25 dissector mechanism, post 90 slides in cam slots 86 and 88 
away from the dissector mechanism to draw the dissector 
members 82 and 84 into a closed position, as best seen in 

Fig. 9. . . 

As also seen in Fig. 9, as the jaws close, the 
distal tips of the jaw members 82 and 84 contact each other 
before the ends nearest the pivot point contact each other. 
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te angle of less than 6- U -i»Ul»- at this . point and 
preferably 2«, to allow for progressxve application of 

pressure at the jaws. 

Figs. 8A and 8B illustrate the preferred 
I embodiment of the dissector device, in which the body 
Portion has a crescent shape to facilitate grasping end 
tearing- tissue. The surface of ^ ing and 

include serrations 98 vhich are provided for dissect! g 
tearing tissue during a surgical Procedure 
0 projections 94 and 96, on which cam slots 86 and • .are 
LLd, allow the dissector mechanism to open close^ 

su. pjj^ z:rzzv:?:^> 

' 5 ^ass outsldelne perimeter of tube ,0 to allow the 
dissector mechanism to open and close. 

Figs. 10A through 101 illustrate a ?" s * Ln \ 
mechanism which may be used as "™ 
20 endoscopic surgical instrument of the present 

Figs. 10A and 10B illustrate a ^^^J^^ 104 
members 100 and 102 which are provided with se 
ta militate the grasping and hoi ding w 
embodiment shown in Figs. 10A and 10 , Baterl al 
25 and 102 are preferably constructed of a plasti 

which is integrally molded about pro, ^ 
seen in Fig. IOC, a post membe 110 iS * u( is 

the meters 100 and 102 are molded Pro3 ^ 
provided with ca» slot 108 and pivot hole 109 . 
30 grasping mechanism may be opera-.ed in a manner 
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- — des t:: s^s^ 1- " the 

sci ssor mechanxsm and th diss 

Ki gs. too and 10B where the entire 

»echanis» of Fi g s. 10A through IOC excep ^ 
aechanism is constructed of metal, s« ^ ^ apd 

titanium, cast alumxnum « ^ ^ descri bed above 
U4 cooperate in a manner similar ced 
£er the dissector device, where J^*^^ lU so 
grcat er .an the Sections 112 during 

Turning now to Figs. 12 and 13, «ner 
mU 3tratel\he ^tatahie^ » - ^ 
which are used in „ echanisB . Rotatable 

,S to rotate the.body portion *»* "° ^ with rid ge S 116 to 
Xnob 52 is preferably knur lea f thumb 
allow tor easy manipulation by the «T and 
angers. Ratable Knob » " ^"^ushing member 56 to 
includes a passageway , U. to ^ bushlng Befflber 

20 pass therethrough. Fig. l« is 

as having a polygonal «oss-sect i ^ ^ ^ 

provided with a series of faces 12 

taces 125 on the rotatable bushing. The bu 9 ^ 
outwardly from rotatable Xnob 52 ^ ^ 

25 cooperate with boss structure 57 (see Fig > lon the 

incremental rotation of the body ^^J^ loBal axis . 
tool mechanism at various points along the r ^ 
Fig . X,B best illustrates boss -^^^ tube 20. 
connection and securement of the ^ 

30 Boss 124 fits into a groove or slot in tube 

bushing and rotatable Xnob to outer tube 20. It 
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j contemplated that bushing 56 and rotatable knob 52 are 

constructed as a single integral unit. Knob 52 and bushing 
56 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 
5 The positioning of the rotatable Xnob on the 

stationary handle allows the surgeon to use the endoscopic 
surgical instrument 108 with one hand, so that as the 
surgeon is holding the device ha may rotate the knob with 
his thumb while keeping his other hand free to control the 
10 surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
IS within pivot bushing 58. Pivot bushing 58 is best 

illustrated in Figs. 14 A and 14B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for interengaging the discs with each other. 
Groove 134 is provided with a notch portion 136 which 
20 accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 in place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
25 ra dial deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. 

Figs. 15A and 15B illustrate a further embodiment 
of the tool mechanism in accordance with the present 
30 invention. 
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, stationary scissors blade 14 0 is attached to 

movable scissors blade 142 about transverse stationary pivot 
pin 144. This transverse pin 144 is attached to housing 
»e»ber 66 through radial hole 67 as discussed above (see 
5 Figs. 11A and 11B) . The present scissors embodiment 

utilizes a shearing motion of blades 140 and 142 in order to 
separate tissue. Arcuate cutting surfaces. 146 end 148 
respectively, are forced on opposed vertical faces of the . 
distal ends of blades 140 and 142 to better facilitate the 
10 shearing cutting action. In a particularly advantageous 
embodiment, a spring washer ISO, see Fig. ISC, is pw»iW 
to urge movable blade 142 against stationary blade 140. The 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other. 
,5 A transverse bearing post 152 is attached to inner 

rod 22 and adapted for reciprocal longitudinal motion within 
outer tube 20. A longitudinal slot 154 is provided in a 
proximal end of stationary blade 140 in an area proximal to 
and in longitudinal alignment with transverse pivot pin 144. 
20 Bearing post 152 interfits with slot 154 for longitudinal 

»otion therein and serves to prevent pivotal motion of blade 

140 about pivot pin 144. 

An arcuate cam slot 156 is provided in a proximal 
end of movable blade 142 in an area proximal to transverse 

25 pivot pin 144. Bearing post 152 interfits within arcuate 

cam slot 156 and serves to translate the longitudinal motion 
of inner rod 22 relative to outer tube 20 into pivotal 
notion of blade 142 about pivot pin 144. Thus, in the 
embodiment shown in Figs. ISA and 15B, as transverse bear 

30 post 152 moves distally from its proximal position, blade 
142 is cammed open relative to blade 140 which remains in 
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the same longitudinal plane as rod 22. Correspondingly, 
proximal motion of rod 22 causes bear post 152 to cam blade 
142 to a closed position as shown in Fig. 1SB. 

This embodiment is directed to a shearing scissors 
nechanism, hovever, other mechanisms such as, for example, 
graspers, dissectors, clamps etc. are contemplated 

Figs. 16 through 21 illustrate additional unxgue 
embodiments of grasping mechanisms which may * 
mechanisms on the endoscopic surgical instrument described 
i aboV e. These embodiments are particularly suited for 
grasping and securely holding a gallbladder or other 
«=t»llarlv sized piece of tissue or organ as it is 
Zos^e* within or removed from a body through a cannu a 
or the liKe. The handle assembly 12 * 
5 these embodiments may be the same as Previously . 
with regard to other embodiments. These embodiments of the 
instrument may includv a housing member 66 or, 
alternatively, the housing member 66 may be 
described earlier in connection with other 
0 in the embodiment of Fig. 16, the grasping jaws 

1„, 164 are elongated to provide a relatively wide open ng 
Ten the jaws are separated, thus facilitating passage of a 
" bladder or similar tissue therebetween for grasping 

• The grasping jaws 162 and 164 are prov ided with 
IS cam slot arrangement on a proximal end thereof similar to 
the devices previously illustrated. Cam slots 166 and 168 
L provided on upper grasping jaw 162. ^ ^ J 

jaw I 6 4. respectively. Xnner rod 22 is pos oned wUh „ 
outer tube 20. while grasping jaws 162 and 164 ar p 
30 secured to the distal end of outer tube 20 by means^ o pivot 
pin 68 which passes through hole 69 in tube 20. Rod .2 



35 



o 



10 



15 



2104423 

V ) 



-28- 



a. . ^ *- Q the can slot arrangement, 
secure* at the distal end t the ^ ^ ^ 

through the proven of bear n g p ^ 

B ember 22 slides ««"^* ^ piyot tne graS pi„g jaws 
aoves in cam slots 166 and to p ^ 
about pivot point 68 to open the 3aws. itlon . 
draws the grasping jaws 162 and * ^ * M thc 

Th e Included *X £ b "een about 60 and 

instruct is assembled is prefer by 

about 60. to prov.de an or JLiUng the 

the jaws when separated, yet reduce g the 
distance which the projections 174 and 176 extend 
shaft wnen the jaws are tally ope ned ^ 

As the jaws close, the distal «p 
ambers 162 and 164 preferably contact ^ 
ends nearest the pivot point contact each^ other ^ 

o£ uss tban about 6- -J^^ progressive 
at the point of initial contact to a** 

application of pressure at the jaws ^ 

As best seen in Figs. 15A ana * t , iVa *.^ 
i» . «.nsv..s. »t it, «.« - » « » 

the distal ends of grasper jaws 162. w 

■ & sr. si. - - rr^r to 

protrude through the jaws, if necessary, to ^« 
facilitate atraumatic 

opening 177 also allows fluid withxn the txss 

e.g., gallbladder to exu.e therefrom as ^ 

0 ^positioned within or ^?J™^£ opening along 
cannula. While shown as a single, elongar p 
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. % ~* fhe Saw members- one of ordinary 

the longitudinal axis of the }av memo** / 

SUU in the art will appreciate that one or *ore opening 
of any shape *ay be provided to alio, fluid removal and/or 

accommodate tissue. w , n „ CT - 
; Projections 174 and 176 cooperate in a Banner 

siB ilar to that described with respect to the previously 
described grasper and dissector devices that is 
projections 176 are spaced greater than the distance between 
projections 174 so that projections 174 »ay pass between 
0 rejections 176 during opening and closing of the grasping 

d6ViCe ' stabilising »eans such as a torsion ^ 
shown) »ay be used to remove any torsional p ay or wobble 
^hich Uht be encountered in the elongated jaw »e»bers. 

,5 Figs. 19A to 21 show another e^bod^ent of a 

jasper B echanis» particularly suited for gras, , ng and 
securely holding tissue or organs as t . - ^ 
r ZZlZZ ZZ SI. -h 193 to B lni»i 2 e 

20 — " £ ^rr- 134 are provided with a 
caa slot arranged similar to the 

Ululated with the T^^^Si on 

each projection 194, 196 n ive tne cnd of rod 22. 

- ^e^ingr^r anHw. - «- surfaces 

30 ef graS ping jaws 162 and -^^f^^.. the 
interdigitating, rounded teeth 193. For » 
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r ange between about 10- and about AS ft ^ 

ncnnal to the gripping surface <, «J£ th8 

passing through the apex of the t»oth ^ ^ 
pitch of the teeth ranges froa about 25 

provide B axi B u» ^^^^elai^nt of Figs. 19*-" 

The teeth 198 in the gripped. 

are rounded to prevent trauma to the tis ^ 

Th e teeth on The teeth are also 

grasping ja« 184 and the w "£ a * jaws 182 , i8 4 will 

rounded. Thus the teeth on the grasping 3 ^ ^ 
aesh and directly interf it "hen tne ] 

tooth way 

positio. b..* ...» in f£ llw „, f „«a 

in grasping }aws 182 and 184 ^ 

tiP ° C ^corners and edges of the ^ U, 

being gripped or surrounding tissue. ^ 
opening 197 is prided in jaw 
and 184 to allow tissue or fluid to pass thr * 
BetB bers, if necessary, to further 

- t^^te: ::rng f :: il er S copic 

>0 han dle assembly 302 which includes a that 
and a »ovable handle 306. However, it is conte p 
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'a 30 fi may be movable if desired. Secured 
both handles 30< an * ^^ody assenbly 308 which includes 

t0 ha : dl \r» t h"u h which an inner rod member (not 
an outer tube 338 tnrougn to no veaent of 

shown) reciprocating slides to response to^ ^ ^ 
5 movable handle 306. Body assemo y asse »bly 
described above in reference to Figs. 

,03 terminates in tool ^""^ incluoe s a rotatable 
Handle assembly 302 fur ^ w 

Knob 318 for rotating body X ratchet mechanism 

,0 mechanism 310 at a particular £ an d 
320 may also be J^n, conseq uently the tool 

cl osing "-^J^r^U- 330 and handle assembly 
mechanism 310. Ratcnec me fcl u<s . serial 

,„ „ in cop^in, .P. O-tU. 

15 765,993, filed September 26, 1991 

herein by reference. mnrls&s a lung grasping or 

T ool mechanism ^^^^J^ Zl^ soft 
damping mechanism for gripP ngand *ec urin,^ ^ 
and delicate tissue such " l ™% tingly movable jaw 

20 essentially comprises a pair or w BeBber 

.embers including first : ,aw ^« ^ assenbly 309 by 
316 Tool mechanism 310 is secure 

pl vot Pin 312 in a B anner described above^ ^ ^ 
In order to £ w ^r. .14 — "6 

25 cMicate tissue such as ^ ^portion 330 , which 

have a widened ^i^,^^-^-- E ^ 
preferably has a width between 1 a 
ja v member includes a earning portion datcs pW ot 

L slot 32* and a pivot hole 326 ^ ^ ^ ^ 

30 pl n 312. It is best seen in Fig. . ^ ^ 
.alignment and cam slots 324 overlap 
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, with . linXage aechanis* which is secured to the inner 
\ Lber or body assembly 308 and in which operates in a 
.anner such as that described above in 

Z casing portion 322 extends into gripping portion 330 
S through a transition body portion 328. 

Gripping portion 330 has a substantially 
triangular shape to provide a greater surface area to, 
gripping delicate tissue such as lung tissue 
seen in rig. 25, each jaw member 314 and 31< > in 
,0 substantially triangular shaped opening which correspo n 
shape to the triangular shape of the gripping P«* lon - 
Tpenin 334 allows the soft tissue to pass through the ,aw 
B L>er to prevent damage to the tissue and to <« th ~ 
acilitate atraumatic grasping of the ^^Jrs ^^ 
IS may be provided on one or both of the 3- ^ - ^ 
to prevent crushing of the tissue between the « 
to facilitate grasping by receiving a portion of the tis 
therein. Xlso facilitating the secure grasp ng «» 
tissue is the provision of a plurality of rxb 3 
20 of the jaw ambers 314 and 316. As seen ,n Fig . 33 an 
the ribs meet and mesh at the gripping portion 330, and 
fu^er extend partially along the length of the trans tion 
body portion 328 to further provide for gripping of the 
tfss/e. Kibs 332 .ay also abut against each 
25 jaws close. Transition body portions 328 are of et fro* 

gripping portion 330 such that ^^.^alUl^t in 
transition body portion 328 are essentially parallel 

o„set P^ endoscoplc surgiMl lnstrUBCrt of the present 
30 invention is a compact, lightweight and easy co use 

instrument Incorporating »any features required during 
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» se the instrument with one hand thus freeing n 

reference to the preferred various 
understood hv those — 
edifications in form and detail invention . 
departing fro* the scope and ^"^^..^ ab ove, 
Accordingly, -.edifications such as those sugg ^ 
but not limited thereto, are to be consia 
scope of the invention. 
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m FMRODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
THE EMBODIMENTS OF rn DEF t ME0 AS FOLLOWS: 

, PROPERTY OR PRIVILEGE »J^J^ SSSplO surgical 
X. a tool mechanism for ^ Ben b ers in 

instrument, said mechanism toward an d away 

opposing relation ""^^^isln,: 
5 fre n each other, said members each co»P ^ ^ ^ 

a camming portion having a px 

slot ' , ..^(no from said camming 

a body portion extending iron 

portion; and. ext ending from said body 

, 0 a tissue V^r^L a generally triangular 

portion, said gripping portion having 

sh »P e ' . , acC ording to claim 1, wherein 

2 . xtool »-7^ B cnhanci ng gripping 
said gripping portion includes means t 

IS of tissue. „. eor din<l to claim 2, wherein 

3 A tool mechanism according * 

arises an opening through said 
said enhancing " Bpr ^ * a triangular shape 

gripping Portion, said ope ing having r 

substantially ^ to claim 2, -rein 

20 said enhancing means crises a plurality of ribs 

positioned on f^ZE^'-*"* ~ " ^ 

said gripping P orti ; n includ, - > * 
25 positioned perpendicular to said boay p 

surrounding -cording to claim l 

wh erein said /air of members of said ^echanism contact 
other at said tissue gripping portion. 
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7 A tool mechanism according to claim 4, wherein 
sa id tissue"gripping portion of each of said meters contact 
each oth-at f*^^ ^ Lng to claiB S. wherein 

; sald tissue' griming portion or ^ *^-£"Lh to 

., _ a !d ribs such that saw i» u » 

contact each other at saxa t"* 

form an undulating pattern. whe rein 
X tool mechanism »i casing 

said body portion extends xn a f xrst £™ £ a second 

0 portion and said tissue ^"JJ^J ^fand sai d 
plane from said body portion, said first px 

t. «id handle assembly, ana 
response to movement of said * anOA oositioned at a distal 
a tissue gripping mechanxsm s 
2 0 end of s 3 id housing assembly includxng a pair of £ » ^ 
reciprocatingly mov.ble between open and closed p 
response to movement of said inner rod and said 

wherein each of said ja w members of s a id gripping 
2S nanism includes a triangular shaped *^j££- m 

~- — ^trST22- -SSL 

to claim 10 wherein said gripping enhancing means comprxses 
iVlLlity'of rib s on each of acCording 
30 12. "> endoscopic soraicol instrono 

to cl.io 10, »».«.ln -« — — ■ "~ 
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v .-, n t-lallv triangular shape within 
a „ opening having a -^r^^on.,* a plurality of 
said triangular shaped gripping portion 

ribs surrounding said opening. instrUBe nt according 

„. ^ endoscopic sur9 c ^ ^ ^ ^ 

to claim 12, wherein said ribs conw 

jaw members are closed. inst rument according 

' - - <** OSC Z L ~;Z?^ each other when 

to claim 12, wherein said ribs mesh 3 

sai d ja w ^"^^ 1 ; c :; d i ; c , rgical instrument according 
Q is. An en * BC chanlsm includes a 

to claim 10, wherein said handle me danism, 
ratchet mechanism ^sitioned within said ha ^ 

said ratchet mechanism engaging said * . 

provide Cor incremental positioning of said J 

IS between open and closed ^"^"V instr ument having a 
16. An endoscopic surgical in 

w assembly extending at a 

handle mechanism, a housing assembly 

end from said handle mechanism ^ ln an outer 

including an inner rod "Ciproca.tingly and a 

20 tube in response to movement . said ^ ^ & 

jaw mechanism extending from said housing 
second end and being movable between op n £~ ^ 
positions in response to movement of sa.d 
jaw mechanism comprising: opposed 
2S 3 a pair of tissue gripping members in opp 
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